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causes a much more severe loss of charon expression, along with
disruption of Kupffer's vesicle. This suggests that other Fgf ligands also
regulate charon positively. Consistent with this, preliminary MO
knockdown of fgf3 and fgf4 also appear to partially disrupt charon
expression. MO knockdown of fgf24 did not affect charon expression.
Loss of Fgf-dependent KV morphogenesis or of Fgf-dependent charon
expression could both contribute to LR asymmetry defects when Fgf
signaling is disrupted.
doi:10.1016/j.ydbio.2008.05.402
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The T-box transcription factor Brachyury is essential for the
formation of the posterior body in all vertebrates, although its critical
transcriptional targets have remained elusive. Loss of function studies
of mouse Brachyury and the zebraﬁsh Brachyury ortholog Ntl
indicated that Brachury plays a more signiﬁcant role in higher
vertebrates than lower vertebrates. We have identiﬁed a second
zebraﬁsh Brachyury ortholog (Bra), and show that a combined loss of
Ntl and Bra recapitulates the mouse phenotype, demonstrating an
ancient role for Brachyury in patterning all but the most anterior
somites. Using cell transplantation we show that the only essential
role for Brachury is non cell-autonomous, and demonstrate that Ntl
and Bra are required for and directly regulate expression of the
canonical Wnts wnt8 and wnt3a. We propose that a positive
autoregulatory loop between Ntl/Bra and canonical Wnt signaling
maintains the mesodermal progenitors to facilitate posterior somite
development in chordates.
doi:10.1016/j.ydbio.2008.05.403
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During gastrulation, the expression domain of Nodal ligands,
Cyclops and Squint, overlaps that of FoxD3 in the shield, suggesting a
possible role for FoxD3 in mesodermal development. Overexpression
of FoxD3 results in expansion of dorsal mesodermal markers while
knockdown results in reduced expression of dorsal markers at shield
stage. In addition, 24@@h knockdown embryos are similar to the
nodal loss-of-function phenotype. FoxD3 is dependent on a functional
Nodal pathway for dorsal mesoderm induction as FoxD3 does not
rescue mesodermal development in MZoep embryos, which lack a
functional Nodal pathway. A FoxD3 mutant, Sym1, is reported to
encode a truncated protein predicted to be a null allele. Based on our
results, wewould predict defects in gastrulation and in tissues derived
from dorsal mesoderm, which were not reported. We show that Sym1
protein retains partial function as dorsal markers can be induced at
shield stage by overexpression of Sym1 and at later stages embryos are
dorsalized, similar to the effects of wild-type FoxD3. Progeny of a
Sym1 heterozygous cross shows 20% of embryos with reduced dorsal
marker expression, while a number of swimming larva present axial
defects, phenotypes not previously reported. Preliminary results
suggest that the predicted protein truncation is suppressed by a
frameshift correction of Sym1. Results so far suggest that dorsal
mesoderm induction is regulated, at least in part, by FoxD3. We
hypothesize that FoxD3 is regulating Nodal expression in the zebraﬁsh
shield by repressing a negative regulator of Nodal expression, thus
indirectly promoting Nodal expression and mesoderm development.
doi:10.1016/j.ydbio.2008.05.404
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Despite the externally symmetric appearance of vertebrates, the
internal organs are asymmetrically located along the left–right (L/R)
axis. A conserved Nodal signaling pathway plays an essential role in L/
R determination in vertebrates. In zebraﬁsh, all of the Nodal-related
genes affect L/R patterning and they all require the same co-receptor,
one-eyed pinhead (oep). Oep is a conserved member of the EGF-CFC
family, which is expressed in the ventral neuroectoderm, lateral plate
mesoderm (LPM) and brain. It is known that Oep functions in early
mesendoderm formation, but it is unclear how Oep is exactly involved
in L/R asymmetry of Nodal patterning. We investigated asymmetric
nodal expression patterns in different oep mutants and formulated a
mathematical model based on the existing data. With this model, we
can illustrate the dynamic pattern of Nodal signaling at different
stages in zebraﬁsh development, both in wild type and different oep
mutants. After analyzing this model, we ﬁnd that midline expressed
Oep functions as a key regulator to the asymmetric Nodal patterning
supporting our previous work (in preparation). Furthermore, some
interesting theoretical implications are derived from the model about
the dynamic progression of Nodal patterning. One example is the
special temporal–spatial relationship between Nodal and its inhibitor
Lefty, which has been validated in our recent experiments and will be
presented.
doi:10.1016/j.ydbio.2008.05.405
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In the vertebrate embryo, the nervous system begins as a simple
neural tube. Subsequently, the anterior part of the neural tube
undergoes the process of brain ventricle formation. This process
involves local expansions of neural tube that will ultimately
distinguish the forebrain, midbrain, and hindbrain vesicles. Disrup-
tions in brain ventricle formation have been implicated in abnormal
brain patterning and mental disorders. However, we have yet to fully
understand the genetic and developmental basis behind ventricle
formation, nor do we understand the connections between improper
ventricle formation and the diverse defects associated with it. Due to
the recent characterization of ventricle formation in zebraﬁsh, we are
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